[Effects of histamine on endothelial nitric oxide synthase expression in pulmonary artery endothelial cells].
All three nitric oxide synthase (NOS) isoforms are found in the lungs. It has been demonstrated that eNOS-derived NO plays an important role in modulating pulmonary vascular tone and inhibiting pulmonary vascular remodeling. Histamine induces pulmonary vasoconstriction by activating H(1)-receptor on the smooth muscle cells and vasodilation by stimulating H(2)-receptor. It remains unclear whether histamine also modulates the pulmonary vascular tone by regulating eNOS gene expression and NO production in pulmonary artery endothelial cells. Therefore, the present study was performed on cultured primary porcine pulmonary artery endothelial cells (PAECs) to investigate the effects of histamine on eNOS gene expression, and to explore the role of CaMK II in eNOS gene expression. After treatment with different concentrations histamine for different times, the levels of eNOS mRNA and protein were measured by RT-PCR and Western blot, respectively. The results showed that histamine upregulated eNOS mRNA and protein levels in a concentration- and time-dependent manner. Incubation with 10 micromol/L histamine for 24 h could increase eNOS mRNA and protein level to 160.8+/-12.2% (P<0.05) and 136.2+/-11.2% (P<0.05), respectively, of the control values. These up-regulation effects were prevented by selective CaMK II inhibitor, KN-93 (10 micromol/L). To investigate whether or not histamine increases eNOS expression by upregulating eNOS gene transcription, PAECs were transiently transfected with 1.6-kb fragment of the human eNOS promoter driving a luciferase reporter gene. The results suggested that eNOS gene promoter activity was enhanced to 148.2+/-33.7% (P<0.05) of the control after PAECs were incubated with 10 micromol/L histamine for 24 h. The nitrite and nitrate content in culture media measured by colorimetric method after incubation with 10 micromol/L histamine for 24 h indicated that the NO production in PAECs was increased. These results suggest that histamine up-regulates eNOS gene transcription and enhances NO production in PAECs by a signaling pathway involving CaMK II, which might be one of the mechanisms of histamine modulating pulmonary vascular tone.